ABSTRACT
INTRODUCTION
Data analysis is one of the main driving forces of modern science. Among others, it results in the fast development of disease screening procedures and classification algorithms for data mining. In both areas, the ultimate goal is to select the best performing model or diagnostic procedure (DP) from the many possible alternatives by comparing their predictions with a known output, measured with the use of a system recognized as a gold standard. Furthermore, one may be interested in pairwise performance comparisons between the many competing models/DPs. In our report, we focus on the binary DPs/classification problems (both prediction and measured output can be either zero or one) and propose comprehensive, freely available software supporting this type of analyses. A reallife example of its functioning is presented based on the drug safety assessment problem.
STATISTICAL METHODS
In this section, we describe the statistical methods that are the basis of our program. The terminology used takes the clinical binary diagnostic testing point of view; however, the same methods can be * To whom correspondence should be addressed. Assume that N patients were tested for the presence/absence (positive/negative cases) of some characteristic using K ≥ 1 (k = 1,...,K) DPs. The true status of the patients is known as a result of applying the gold standard (GS). The outcome of this experiment for the k-th DP is summarized in Table 1 .
In order to describe the ability of the k-th DP to discriminate between positive and negative cases, we use the performance measures given in Table 2 .
Given the empirically observed values of A, B, C and D for the k-th DP, we calculate the estimates of performance measure and also the appropriate confidence intervals (CIs) to quantify the uncertainty in the estimates. CIs for ACC, SE, SP, PPV and negative predictive value (NPV) are constructed using the method of Clopper and Pearson (Agresti, 2002) . CIs for diagnostic likelihood ratios (DLRs) are calculated by the method of Simel et al. (1991) . A description of the performance of each individual DP is followed by a comparison between them. To test the null hypothesis of the equality of the diagnostic accuracies (ACC) of multiple DPs, we use Cochran's Q test. The alternative hypothesis states that at least two diagnostic accuracies are different. To test the equality of multiple sensitivities (specificities), we use Cochran's Q applied only to GS+ patients (GS-patients). The rejection of the Cochran's Q null hypothesis is followed by pairwise comparisons using McNemar's test accompanied by the appropriate CIs for the difference in the two proportions (Fleiss et al., 2003) . We do not use any corrections for multiple testing; however, our program allows the user to freely modify the confidence level which may be used to obtain Bonferronicorrected CIs. The pairwise comparisons of predictive values and DLRs are based on the methods of Moskowitz and Pepe (2006) and Nofuentes and Castillo (2007) . Consequently, the CIs are built for the ratios of two predictive values or DLRs.
To the best of our knowledge, the BDTcomparator is the first available program that integrates the described above statistical results.
IMPLEMENTATION DETAILS
The BDTcomparator (Binary Diagnostic Tests Comparator) is implemented in an object-oriented fashion using C++ programming language. The Graphical User Interface was made with a Qt cross-platform application framework (http://qt.nokia.com).
The input data has to be given in a tab-delimited text file (an example data-file is available with the program). The first line has to contain variables names, any subsequent line represents a row of data (valid values are either ones or zeros). The output is saved as a tab-delimited text file.
Typical usage is as follows:
• open an input data file-the first icon in the top menu,
• set options on the right side of the program window,
• calculate the output-the second icon in the top menu,
• in the output tab use the combo box to browse through results and
• save the output to a text file-the third icon in the top menu.
EXAMPLE OF USE
Drug safety is a rising concern for patients, health-care providers, pharmaceutical companies and insurers. According to the available data, cardiotoxicity is one of the major issues. The mechanism is mainly based on the drug-hERG channels interaction and respective ionic current inhibition. The GS laboratory technique is based on the cell membrane electric potential measurement and done with the use of the PatchClamp technique (Polak et al., 2009 
